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Abstract 
China is now the world’s largest emitter of CO2.  The main cause is the heavy reliance on coal to generate 
electricity. There is little doubt that coal will continue to dominate the power generation mix for many years 
and that ever increasing amounts of coal will be needed.  Besides replacing old and inefficient coal-fired 
power plants with new, more efficient ones, the government is trying to reduce the emissions by establishing 
minimum quality standards for coal used in power generation.  However, the demand for coal is such that 
some power plants have for many years been buying, both legally and illegally, lesser quality coals from 
Indonesia and Vietnam.  The focus of this paper is the potential emissions from the illegally mined coal that 
ends up at Chinese power plants. 
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1. Introduction 
 
Whereas illegal coal mining has largely ceased in the developed world, it is still rampant in developing 
countries. Despite the often extremely dangerous nature of the work, poor rural residents often extract coal 
from wherever they can to supplement their incomes or for their own use.  In some cases the coal is used 
near where it is mined, in others it is transported considerable distances in a highly lucrative business chain, 
sometimes involving numerous corrupt military and government officials.  While a great deal has already 
been written about the environmental damage caused by these mines to forests and farmland, urban 
settlements and fresh water supplies, less has been written about the emissions from this usually low-quality 
coal.  The focus of this paper is the potential emissions from Chinese power plants that use coal which has 
been mined illegally in Southeast Asia, specifically Indonesia and Vietnam. 
 
While scientists in the world’s largest consuming countries of coal are all now devoting a great deal of effort 
to minimising carbon dioxide (CO2), sulphur dioxide (SO2) and nitrogen oxides (NOx) emissions to the 
greatest extent possible, as well as particulates, through the adoption of various new power plant 
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technologies, the realities, however, are firstly that large amounts of coal in the developing world are mined 
illegally either for cash or for direct use; secondly, that as they are obtained clandestinely, they are usually of 
lower quality than legally procured coal, and also processed only minimally;†  and thirdly that the demand 
for such illegally mined coal is expected to steadily increase over the next decade at least, and hence the 
amounts that find their way to power plants will definitely increase unless the governments find ways to 
permanently stop the illegal mining. 
The governments of Indonesia and Vietnam are well aware of the illegal mining operations and the local 
presses discuss the tax or royalty losses, the damage to forests and fresh water resources, as well as to the 
coal resources themselves. However, as the coal is used in another country, namely China instead of locally, 
they give no attention to the emissions aspect. Yet, as the emissions from these coals are generally 
particularly high, they should be of great concern in terms of global efforts to minimise the greenhouse gas 
emissions that are associated with global warming and climate change.    
 
 
2. Literature survey  
 
Illegal mining has largely ceased in the developed world, but huge amounts are still being mined in 
developing nations such as China, India, South Africa, Ukraine, etc. Many studies have been carried out 
which estimate the economic and social costs and benefits of the illegal coal mining in these countries.  It 
has generally been found to be relatively easy to assess the economic costs and benefits of the illegal mining 
to the companies and individuals involved, but somewhat more difficult to measure the social costs and 
benefits [1], [2], [3], [4].  A good number of studies have also examined the environmental impacts of the 
mining in terms of land destruction and fouling of fresh water sources [5], [6].  Little work, however, has 
been done to try to estimate the size of the greenhouse gas emissions resulting from the use of illegally-
mined coal.   
Information about Indonesia’s and Vietnam’s coal sectors is readily available from publically available 
government and commercial mining reports [7], [8]. Estimates of how much coal is mined illegally were 
gathered largely from the countries’ news websites in English.  The journalists writing the articles had 
approached government or company officials who had either noticed discrepancies in their production, 
consumption, transport and/or export statistics, or had personally observed the illegal mining activities [9], 
[10]. Chinese analysts have written about the problem of low quality coals being imported legally into 
China, but have done little in the way of quantitative analysis of the emissions from the quantities that have 
been imported illegally. 
 
 
2.1  Basic Information about the Indonesian and Vietnamese Illegal Coal Operations and Shipments  
 
Indonesia -- Indonesia is the world’s largest exporter of steamed coal.  About a third of the exports go to 
China through legal channels. Primarily bituminous or sub-bituminous in rank, they are found mainly in 
Sumatra and East and South Kalimantan and can be extracted using opencast methods. They are generally of 
low heating value, and have high sulfur and ash content [11]. Illegal mining of coal has occurred for many 
years.  In 2013, it was estimated that about 60 million tons of coal was being shipping illegally to China 
each year, worth $5 billion and representing $460 million lost tax revenue [9]. 
 
†  Coal treatment can involve washing, sorting, grading, etc. to remove impurities through mechanical or chemical 
means. Though much depends on the basic geological features of the coal, treating it can reduce the amount of pollutants 
emitted into the air when it is burned. 
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Most of the illegal coal mining takes place in forest reserves, not within legal mining precincts. Heavy 
mining machinery is rented by men extracting the coal. It is trucked to “mouse ports” where it is put on 
barges that take it to power plants in China’s Guangdong Province. 
 
Vietnam -- In 2011, Vietnam’s coal production stood at just over 49 million tons. Most comes from Quang 
Ninh Province and is in the form of anthracite extracted using opencast methods. While fairly high in terms 
of heat value, it is relatively high in ash [12].  In recent decades, the higher quality coals have been shipped 
to the EU, Japan, Korea, Taiwan and India, while most of the lower quality coal has been exported (legally) 
to China. Lately, however, due to very high demand in Vietnam, much more of the coal has been used 
domestically.   
In 2008 it was estimated that some 10 million tons of coal, worth about 254 million dollars, had been 
shipped illegally into China. Illegal mining often occurred within the boundaries of a legal mine and was 
sent to China on small vehicles through various border crossings. Coal that fell into harbors and rivers in the 
course of legal extraction and transport was also collected.  
 
 
3. Methodology and Assumptions 
 
The environmental loads from the combustion of illegally mined coals from Indonesia and Vietnam were 
calculated according to the methods outlined in [13], [14], [15].  We estimated the total potential amount of 
six air pollutants emitted from these coals (when used alone, i.e., not blended with Chinese coals), based on 
information on relevant emissions factors and coal properties. It must be noted that the actual amounts of the 
released pollutants may be lower than the estimates. Much depends on the technical equipment and 
combustion techniques used in the power plants. It was not known exactly which power plants in China have 
been receiving the illegal shipments. However, it is widely recognized that the environmental standards of 
many of China’s coal power plants are much lower than those of developed countries. For example, less than 
2% of the units have systems to control sulfur and nitrogen components. We therefore believe that the actual 
amount of produced air pollutants will be close to the estimated level. 
The emissions of CO2 were estimated on the basis of the fixed amount of carbon contained in each coal 
type. We assumed that all carbon is converted to CO2 during combustion. The following values for pollutant 
contents were used for the Indonesian and Vietnamese coals: fixed carbon – 40% and 84.5%, sulfur – 0.6% 
and 1.2%, fly ash – 7.5% and 27.5%. Due to a lack of country-specific emissions factors for methane (CH4), 
N2O and non-methane volatile organic compounds (NMVOC), the estimated values were sourced from the 
relevant literature and applied to both types of the resource [13], [15]. The calculation for dust emissions 
was carried out according to the method and assumptions listed in [15]. 
Table 1 displays the estimated emissions from the Chinese power plants resulting from the illegally 
mined coals brought into China. The larger proportion of Indonesian coals in imports explains a higher 
contribution in pollutants. On a per kilogram basis, use of the low-rank coals from Indonesia would cause 
less CO2, but more SO2 and fly ash.  However, producing a certain amount of energy would require more 
low-rank coal, due a high content of impurities and lower carbon content. The reference value from 2012 
indicates the estimated total life-cycle emissions from coal-fired power plants in China. The emissions data 
was estimated from Di et al's study [15] of the coal sector in 2002 and extrapolated for the year 2012 [16]. 
We assumed that the growth in emissions was proportional to the coal consumption growth rate. It is found 
that imported coals could potentially have been contributing some 3.5% of the total resource consumption 
and pollutant emissions in China. In actual fact, the illegal coal has probably been blended with higher value 
coals in China, but we have no way of knowing the ultimate proportions prior to being used in the power 
plants. Moreover, in order to estimate actual post-combustion figures, a detailed survey of imported coals is 
needed. The results will also be greatly improved if more information can be found about the combustion 
techniques and pollution control equipment of the power plants.   
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Table 1. Proportions and pollutant emissions from illegally mined coal from Indonesia and Vietnam (Mt) 
 
4. Conclusion 
 
Every year millions of tons of coal are mined illegally in Indonesia especially, but also Vietnam and 
sent to Chinese power plants due to the very high demand for it there and the profits that can be made. It is 
very likely that the estimates used here of the amounts mined illegally could be far lower than the actual 
amounts due to fear within the local communities [17], [18].  In some cases, either the government penalties 
for illegal mining are such that people dare not divulge details to anyone.  In other cases, thugs control the 
mining operations and threaten to kill anyone who exposes any information about them.  In both countries, 
many government officials, top military officials, highway and harbour patrols, law enforcers, etc., are 
involved in the illegal trade.  If they do not benefit directly from the coal sales, they benefit from bribes and 
illicit payments of one sort or another.  
The key finding here is that illegal coal from Indonesia and Vietnam could potentially have been 
contributing some 3.5% of the pollutant emissions in China. The absolute size of these emissions may not 
seem particularly alarming.  However, analysts tasked with measuring global emissions should not overlook 
them because they are especially high per unit of energy and are growing rapidly. 
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